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Laser beams from their generators are collected on to the substrate' 
surface, material gases from nozzles are applied by a scanning' 
motion to attain a linear pattern deposition on the substrate, and ini 
the first few deposition cycles, electric insulation film forming gas. , 
e.g._SiH4 + 02, is Injected onto the objective area of the substrate, 
then areiectrbconductive fihn forming gas such as SiH4+ B2H6 is 
Injected. 

ADVANTAGE - Using a simple process and appts., objective i 
correction is performed for a mis-patterned integrated circuit.) 
UdoDwc.No. 1/1) 



M(13-E) 



\ >i — I7c-txr-i,7 , U, 




© 1989 DEFfWENT PUBLICATIONS LTD. 
128, Theobalds Road, London WC1X 8RP. England 
US Office: Derwent Inc., 1313 Dolley Madison Boulevard, 
Suite 303, McLean. VA221 01 , USA 
Unauthorised copying of this abstract not permitted 




jfiJ 



®B*@*#MFff(jp) ®w^mm<^m 
®<km^l^^m(A) ^1-136973 

©int.ci/ ms^m^ ffrtsas# tj^s 1^(1989)5^303 

C 23 C 16/48 7217-4K 
H 01 L 21/205 7739-5F 

21/88 B-6708-5F ^Slf* *If* 5l9aoSt 1 (^4H) 



®^ m PS62-295487 
@ai m 3962(1987)11^ 24H 



m m 

S luSa w - If 3fe collate,^ M*^^ :^ ^ 5S: # ft it s 
Isl @ i t± & til 0) ?l 3t -c ti I& St ?^ fie ffl O ;tf X 



2EII<;> 1 SBicmS4 t -c^t^^;^ ^Stg^tSiic J: s 
IK 4: *i IS ^ -ti: /<£ ^ S ^ i) ^ X SSt -r ^ g 

ia^a)S«sii^S^484><- c 1987:) tc^^^n 

iSISv - tf C V D tiJgijiCiet^fcKt 5. 



S ^ 6 J: d ft mEH ^iCMi'-lfCVDtc 

S16I<?>1IJS C V D gEfcHIS t yi<6gtKo±^ 
S i 4»^^3g^3^^-f 5 i <»ie5S-cft < . ^ 



J5fia¥l-136973 (2) 
/I Bd «l jE ^ ^ (a tc ^T it 5 1^ & <^ *l ^ ^5 S , 

c s ^ « ^ 1- 5 i^><7) # © ) 

^ ^ t± ± S O ^ 315 *fir O Pfl @ ^ «fc -f- S yi: 
i^Mt S IffSe - 1f Bit 5 ft 

C7> 1 [Hi e i/it±feIslCF);^]g-Ct±]i&^K?^fi!E^ 
:^ ^s;t$ Mitt. *<7>^<7)7fej£-Ctii5'StefigPfi8: 
ffi<7);!fx^5^:$ftit-C^-■t'CVDiI}S^:^T^t 

KIT. assat--^^ 2o<7)E]git wn 

tC@^U. T^UrfVU-if6A^*3(7>tiJ^tafc«:t*- 
A 5^ U ^ 5 , \£ - J* 7. -f ^} ^ 17 , u V X 

r ;utf V u -if 6 J: ») e- A^(7>:;)t:$ u 
A ^ :r > V - if l6(^3felS* T jun' V w - if 6 CO 
^n^^h^x\^- J^yt.^^) ^ 17tC J: oX^tg 
IJCllMlt. St£ 1 'bc7)-N t; ■> A > U -if 
lS<7)Riimit. ll - A7.-f ^ 5 iZ X f) XM^ 
t^t&lX. 7 * hT ^ 7- ^ ^ 7 ^ X -yX i<r>^ 

8 <7>jitc@^ tXY:^iPifc;^x-vtSi3&*+- 

ttCioTv T^V^f V u - if 6 <7>||?e,^$:^M<7> 



c7>JLr /<ju:/<7>^PB-c. x^s:^. ^^^^ 

5, tfcwtt<bcr>y:^>i'9 . y >C )UlOt C V D 
-v V ^< 2 t ti 7 u + •> y ;u /<c 7^ 7 n V ®S O 4t JH 

i« X Y X - 8 tc J; o-C^S6^ -d: ^n-C 4) . y 
X^u 9 , I0t± C V ^ > A 2 t-i^tC^ia-f 5 

CO^^.^tCrnlA*r>XV^S. C V D ^ ^ V^< 2 f*30 
9 ^ v^;K 7 V i V 7 V <7> ^ ;^ 3£ tg 1 

u - c V D<;)ii:tsiEiSt(0X3S^tt-c^&^^i^*r 

*3 * ^ ^ *j V ^ X ttJi ^ :^ (7> ^ 0 ^ it. ^ 
-r SB^^t±0.1t>J&lTT. r (OP^tc -V'^i^^ 

n^^it^^A^^^Hi-tx^m-r ^o>x. n^-n 

fa <7> a :^ -C S n :tf :^ ^ j» t -r fie IS S ^ tc ^ 

:H n v<;>Jl^;tf ifeSt!I^ V 7 > t 4 
ffiV^, ateifittt-CArFV-lfC 193nffl) ffi n 



?$Ba¥l-136973 (3) 

•? J: ^ X y - 1 $rli;6^ L T n 

^iS7.\,tii-^Kx y x>no36^ 1 ±^c?^t^ fttt 

^\^m^^xmiit^^-9 Ltiii^h. ^ti») 
^fc^^^-c, *>'^:7 V t •> 7 vo^g 

:!f :^ mmS^Xilr^ d v K - ^ •> 'i n v 

<7> it }£ ^: ^ £ )SI 1 4 i£ ^ L 311 -C K St 1 3 i K 

C ^a^O^^ ) 

tf. u - J: SitJS C V D<7)B5tcSn:*^ t# 

ihitw.nmiEifinm.fiiX.mx^^^^rt K^^m 
-nm^m^xt s. 



399 



»Ba¥l-13G973 (4) 



l-StRx 2 C V > 3-^. 4- 

uv:^, 5 , 17- t*- A X y U y . e-r/wrf 

- 9 ,10"->':C;w^ ll-tejK*-X, 12- o 
13 , 14 , 15-ESlv l6--si;'> 

A :t V l> - 1f . 




-400- 



FPpM S. E. L. CO. . LTD. 2F NOl, 



1999^12^ 6B (^) 21 :00/»I20:54/5«§^4801352613 P 31 




Japanese Patent (Laid-Open) Publication No. HEl-1-136973 

Publication Date: May 30, 1989^^^^ 

Application No. SHO-62-295487 

Application Date: November 24, 1987 

Title of the Invention: METHOD OF FORMING FILM 

Int. CI. 4 C23C 16/48, HOIL 21/205, 21/88 

Inventors: Yuko Okeura and Yukio Morishige 

staff of Nippon Electric Corporation 
Applicant: NEC 

Agent: Shinsuke Hon jo, Patent Attorney 



1. Title of the Invention: METHOD OF FORMING FILM 

2 . CLAIM 

A method of forming film based on direct-draw film forming 
method comprising; 

a step of causing laser beams to be condensed onto a 
substrate; 

a step of causing raw-material gas to be blown onto 
condensing point of said laser beams; and 

a step of executing linear formation of film by causing 
said substrate to be scanned against said condensing point; 

said method further comprises a step of repeating 
beam-scan for two rounds or more than two rounds on such wiring 
to be subject to insulation; a step of blowing insulation- 
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film-forming gas in the first-round scan or for several rounds 
of said scanning process; and a step of executing laser CVD 
direct-drawing by way of blowing gas usable for forming 
electrically conductive film in the scanning process 
thereafter. 

3» DETAILED DESCRIPTION OF THE INVENTION 
(Field of Industrial Utility) 

The present invention relates to a method of forming film 
suited for correcting erroneous wiring in trial production of 
semiconductor integrated circuit. 

(Prior art and problem to be solved by the Invention) 

As an art of correcting erroneous wiring generated in 
trial production of semiconductor integrated circuity on-chip 
direct-draw laser CVD via laser CVD has been utilized. This 
method comprises a step of placing such a chip having not- 
yet-wired-portion requiring correction in atmosphere 
containing CVD raw-material gas and a step of irradiating laser 
beams onto part of wiring to be connected to cause raw-material 
gas to be decomposed by way of pyrolysis or via photochemical 
decomposition, a step of shifting substrate while causing 
metallic film to be deposited, and a step of drawing metallic 
line up to wiring to be connected. As a method of correcting 
wiring, such an art was announced on page 484 of preliminary 
lecture draft (1987) presented for the 34''*' joint lecture 
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meeting associated with academy of applied physics, which 
proposed a method to initially provide holes in protection film 
covering wiring to be connected and then connect wiring via 
direct-draw laser CVD. However , in the case of making 
correction to enable presence of wiring to be insulated between 
wires to be connected, independently of the direct-draw laser 
CVD, a process for solely insulating said wire is required. 
As the method for correcting the wiring, such a means is 
conceived, which initially causes insulation film covering all 
the wiring to be formed all over the substrate, and then forms 
holes in the insulation film above the wiring to be connected. 
However, according to this method, aside from the direct-draw 
laser CVD, a process for forming insulation film and another 
process for forming holes are required to result in the 
increased number of processing steps. As a means for 
simplifying the processing steps, such an art was proposed on 
page 85 of the lecture paper suimnary (1986) presented for the 
31'^ symposium on semiconductor/ integrated circuit technology, 
which proposed such an art which initially applies locally 
selected CVD onto insulation film via pattern-transcribing 
laser CVD solely against such area on which wiring to be 
insulated and wiring for correction are superposed and then 
executes wiring via metal-directly-drawing laser CVD. 
According to this method, process is contracted by such a scope 
that deletes a process for forming holes. However, inasmuch 
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as film forming speed via the transcription is lower than the 
case of the direct-drawing, substrate is obliged to remain in 
halt at the portion at which insulation is desired, and thus, 
a longer time is necessary than in the case of solely effecting 
direct-drawing. Further, the above art requires two kinds of 
optical system used for the direct-drawing and the 
transcription, and yet, the optical systems become more complex 
and expensive. Further, broad space is required for the 
optical systems. The object of the invention is to solve the 
above-referred problem related to conventional arts by 
providing such a method enabling correction of wiring including 
local insulation to be executed in a short period of time via 
simple process and by applying a compact and simplified 
apparatus . 

(Means for solving problem) 

In order to solve the above problems related to 
conventional arts, the invention has introduced such a method 
of forming film based on direct-draw film forming method 
comprising; a step of causing laser beams to be condensed onto 
a substrate, a step of causing raw-material gas to be blown 
onto condensing point of said laser beam, and a step of 
executing linear formation of film by causing said substrate 
to be scanned against said condensing point, where the above 
method further comprises a step of repeating beam-scan for two 
rounds or more than two rounds on the wiring to be insulated. 
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a step of blowing insulation-f ilm-f oming gas in the 
first-round scan or for several rounds of said scanning process , 
and a step of executing laser CVD direct-drawing by way of 
blowing gas usable for forming electrically conductive film 
in the scanning process thereafter. 
(Operation) 

In the direct-drawing CVD art which initially condenses 
and irradiates laser beams onto substrate in atmosphere 
containing raw-material gas and then scans laser beams or the 
substrate by causing raw-material gas to be decomposed via 
pyrolysis caused by heating of the substrate or via 
photochemical decomposition, by way of solely replacing 
raw-material gas with another raw-material gas subject to 
pyrolysis or photochemical decomposition via identical laser 
beams without suspending scan, it is possible to draw 
continuous pattern via line made from material of a different 
kind. Availing of this, the invention executes connection of 
only the desired wiring by implementing the following: 
Concretely, in the case of correcting erroneous wiring via 
direct-drawing laser CVD in such a case in which such a wiring 
requiring insulation is present between those wires to be 
connected to each other, simultaneous with irradiation of laser 
beams onto the wiring to be insulated, raw-material gas usable 
for forming metallic film is replaced by raw-material gas 
usable for forming insulation film. Then^ laser -beam 
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condensing point is drawn back to the point at which the 
raw-material gas usable for insulation f ilin replaced the former 
raw-material gas, and then, the insulation-film-forming- 
raw-material-gas is replaced by the metal-film-forming 
raw-material gas to execute metallic-line direct-drawing CVD 
process up to the wiring to be connected by way of passing over 
the directly drawn insulation film, thus achieving connection 
of only the desired wiring. In the invention, it is not 
necessary to form insulation film all over the surface or 
locally and selectively form said film as the preliminary 
process of the direct drawing, and thus, process otherwise 
needed for said preliminary process can be deleted. Further, 
process for forming holes is not required. Further, since only 
one unit of optical system is needed, space needed for 

installation can be saved, 

(Embodiments) 

Referring now to the accompanying drawing, an embodiment 
applying the invention is described in detail below. The 
invention has been applied to such a process for correcting 
an integrated circuit incorporating a pair of wiring lines to 
be connected and a single wiring provided between said wiring 
lines to be insulated from said single line respectively being 
present on an identical insulation film by means of the 
laser-beam-applied directly drawing CVD method. 

FIG. 1 is a schematic block diagram of an apparatus for 
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executing correction of wiring by applying the invention. 
Substrate 1 is secured inside of a CVD chamber 2 . Beams emitted 
from an argon laser 6 are vertically condensed via beam splitter 
5, another beam splitter 17, a lens 4, and a window 3, and then 
irradiated onto the substrate 1. Light axis of helium-neon 
laser 16 having such a beam diameter being greater than that 
of the argon laser 6 is irradiated onto the substrate 1 via 
the beam splitter 17 in coincidence with light axis of the argon 
laser 6. Beams of the helium-neon laser 16 reflected by the 
substrate 1 are split from incident beams by the beam splitter 
5, and then, intensity of the reflected beams is monitored by 
photo-detector 7. The CVD chamber 2 is secured on X-Y stage 
8. By shifting the stage in the X-Y direction, it is possible 
to scan the condensing point of the argon laser 6 to desired 
location. As the raw-material gas for the formation of 
metallic film, mixed gas composed of diborane and silane is 
used. The mixed gas is blown onto condensing point of laser 
beams on the substrate 1 via nozzle 9 used for blowing 
metallic-film forming raw-material gas. 

As the raw-material gas for the formation of insulation 
film, mixed gas composed of oxygen and silane is used. The 
mixed gas is blown onto condensing point of laser beams on the 
substrate 1 via nozzle 10 used for blowing insulation- 
film- forming raw-material gas. It is possible to blow 
raw-material gas onto the substrate 1 by properly and swiftly 
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exchanging raw-material gas by opening and closing operation 
of air valves for treating respective gas . The nozzle 9 , nozzle 
10, and the CVD chamber 2 are linked with each other via 
bellow-hoses 11 made from flexible "TEFLON"/ and thus, even 
when the CVD chamber 2 has been shifted by the X-Y stage 8, 
the nozzles 9 and 10 are not moveable in conjunction with the 
CVD chamber 2, thus enabling the gas-blowing direction to be 
constantly oriented to the condensing point of laser beams. 
Discharge of exhaust inside of the CVD chamber 2 is executed 
by a rotary pump 12* 

Next/ sequence for actually executing the correction of 
wiring is described below. Mixed gas composed of diborane and 
silane is blown onto the substrate 1 via the nozzle 9 to cause 
laser beams to be condensed onto wiring 13, By causing said 
raw-material gas to be decomposed by effect of heating the 
substrate via laser-beam irradiation, and then, boron-doped 
silicon is formed. While monitoring reflective light of the 
helium-neon laser 16 via the photo-detector 7, the substrate 
1 is shifted via the X-Y stage 8 to enable the laser condensing 
point to be oriented to wiring 14, and then, direct drawing 
of boron-doped silicone is executed. When the condensing 
point is close to the wiring 14, intensity of reflective light 
sharply rises, and thus, by replacing the above raw-material 
gas with the mixed gas composed of oxygen and silane, the 
replaced gas is blown onto the substrate 1 via the nozzle 10 
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at the position at which intensity of reflective light sharply 
rises* Then, while continuously monitoring reflective light, 
by applying the heated effect of the substrate 1 , direct drawing 
of silicon oxide film is executed. Next, at the moment at which 
intensity of reflective light has descended to such a degree 
before approaching the wiring 14, the X-Y stage 8 is shifted 
in the direction inverse from the last direction , in other words , 
the stage 8 is shifted in the direction in which the wiring 
13 is oriented to the beam-condensing point. Next, at the 
moment at which intensity of reflective light has risen again 
as a result of the shift of the condensing point to such a point 
close to the directly drawn boron-doped silicon, the raw- 
material gas is again replaced with the mixed gas composed of 
diborane and silane, and then, direct drawing of boron-doped 
silicon is executed up to the wiring 15, and finally connects 
the wiring 13 to the wiring 15 as of the state of insulating 
the wiring 14 • 

In the invention, wiring can be corrected by way of 
insulating only the needed portion by merely executing direct 
drawing of wiring via laser CVD by properly replacing raw- 
material gas. Accordingly, correction of wiring has been 
completed via a single round of process without wholly or 
locally forming insulation film and also without forming holes 
in the insulation film. 

In the invention, it was found that only less than 0.1 



9 



FROM S. E. L. CO. 



LTD. 2F NOl , 



1999^12^ 68 (^) 21 : 00/1^20 :54/:SCM^4801 35261 3 P 40 



second of time was needed for replacing the raw-material gas, 
and yet, inasmuch as the shift distance of the stage 8 was quite 
small against the condensing diameter, wire disconnection was 
not generated. It was also found that , although two kinds 
of gas could be mixed together to some extent in the course 
of replacing them, inasmuch as raw-material gas needed for 
deposition was supplied by way of blowing it onto the condensing 
point, influence of dregs generated by the other raw-material 
gas was such a degree that did not obstruct electric 
characteristic of the device* 

In the embodiment of the invention, the above description 
has solely referred to the case of forming film by way of 
decomposing raw-material gas by the heating effect of the 
substrate caused by irradiation of laser beams. However, it 
is not always necessary to effect thermal decomposition, but 
when using such a mixed gas composed of disilane and boron for 
forming metallic film and also such a mixed gas composed of 
disilane and oxygen for forming insulation film as the 
raw-material gas and also ArF laser ( 193nm) as the light source, 
it is also possible to implement correction of the wiring by 
utilizing photochemical decomposition. 

Further, the above description of the embodiment of the 
invention has solely referred to the case in which only a single 
wiring to be subject to insulation has been disposed between 
a pair of wiring to be subject to connection. Nevertheless, 
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even in such a case in which more than two of wiring to be subject 
to insulation are provided^ it is possible to achieve the 
exactly identical effect of correction* 
(Effect of the Invention) 

As has been described above, according to the invention, 
in the course of executing direct-draw CVD process via laser 
beams, required portion can be insulated by way of replacing 
raw-material gas, and thus, wiring can be corrected merely by 
applying the direct-draw CVD process without executing other 
processes • Further, since only one kind of optical system is 
needed, dimension of the processing apparatus can be contracted. 
As has been described above, according to the invention, it 
is possible to provide such a method of forming film enabling 
correction of wiring including local insulation via simple 
processes by applying a compactly simplified apparatus* 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic block diagram designating an 
apparatus applying the method according to an embodiment of 
the invention. 

Explanation of the Reference Numerals: 
I : Substrate 
2: CVD chamber 
3 : Window 
4 : Lens 
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5, 17: Beam splitter 

6: Argon laser 

7 : Photo -detector 

8: X-Y stage 

9, 10: Nozzle 

11 : Bellow hose 

12 : Rotary pump 

13, 14, 15: Wiring 

16: Helium-neon laser 

Agent; Shinsuke Hon jo, Patent Attorney 

FIG. 1 (deleted because of the identical reference numerals 
shown above) 
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